In previous experiments Kolmer and Idzumi (1) found that the subthecal injection of single doses of ethylhydrocupreine hydrochloride in mounts of 0.0005 gin. per kilo of weight had a distinctly beneficial effect on the course of acute suppurative meningitis in rabbits produced by Type I pneumococci of moderate virulence, when administered not later than 4 to 6 hours after infection; when given 24 hours or longer after the pneumococei, this effect was not apparent. In experiments consisting in the repeated subthecal injection of smaller doses of pneumocoeci followed in a few hours by ethylhydrocupreine, the protective and curative effects of the drug were more apparent.
Unquestionably, ethylhydrocupreine (optochin) hydrochloride shows marked pneumoeoccidal activity in vitro in menstrua of saline solution and in the presence of large amounts of protein, also some protective and curative properties in experimental pneumococcus bacteremias in mice. However, the drug is too toxic to permit the administration of sufficient amounts to individuals to influence materially the severity and mortality of lobar pneumonia, but experiments on pneumococcus meningitis have indicated that it may be possible to inject enough ethylhydrocupreine into closed sacs to raise the pneumococcidal activity of the exudates without danger of irritation of the serous membranes or the absorption of toxic amounts.
These results suggested similar experiments on acute suppurative pneumococcus pleuritis induced in guinea pigs and dogs as having a 693 possible value in the treatment of pneumococcus pleuritis with empyema developing during croupous pneumonia.
The purposes of the experiments were as follows: (1) to determine the pneumococcidal activity of ethylhydrocupreine hydrochloride in pleural pus; (2) to determine the toxic effects of ethylhydrocupreine injected into the pleural sacs; (3) to produce experimentally suppurative pneumococcus pleuritis; and (4) to determine the curative effects of ethylhydrocupreine in experimental suppurative pneumococcus pleuritis.
Pneumococcidal A ctivity of Ethylkydrocupreine in Pleural Pus.
Numerous experiments by Morgenroth and Levy (2), Moore (3), Softs-Cohen, Kolmer, Heist, and Steinfield (4), and others have I:I00 1:500 I:I,000 1:2,000 1:3,000 Saline control.
Pus.
CG. attested to the high bacteriostatic and bactericidal activity of ethylhydrocupreine for pneumococci in vitro in menstrua of saline solution and of serum. Germicidal tests in vitro by Kolmer and Idzumi (1) with purulent spinal fluids containing virulent Type I and Type II pneumococci showed ethylhydrocupreine to be bactericidal in a final dilution as high as 1:4,000 when equal parts of spinal fluid and drug solution were brought together for 1 hour at 37°C.
In the present study similar experiments in vitro with thick creamy pleural pus obtained from a patient and containing Type I pneumococci showed that with equal parts of pus and 1:1,000 solution of ethylhydrocupreine in saline solution complete sterilization occurs after about 30 minutes in a water bath at 37°C. (Table I) . Films of this pus showed the presence of enormous numbers of pneumococci, most of which were extracellular.
Portions of the same pus were heavily inoculated with a laboratory culture of Staphylococcus aureus and the bactericidal tests were repeated; mixtures of equal parts of pus and 1 : 100 solution of ethylhydrocupreine (final dilution 1:200) showed no appreciable diminution of the staphylococci after exposures as long as 2 hours, although the pneumococci were destroyed. Numerous experiments of this kind b y the investigators previously mentioned have shown the high selective bactericidal activity of ethylhydrocupreine for pneumococci. Toxicity of Ethflhydrocupreine Injected into the Pleural Sacs. Table II shows the results observed in an experiment consisting in the intrapleural injection of a i : i 0 0 solution of ethylhydrocupreine into the pleural cavities of guinea pigs weighing from 350 to 400gin. I The drug proved slightly more toxic when injected intrapleuralIy than when injected intravenously; this study has been extended with the use of other drugs and animals (5) with similar results.
In each experiment the solutions were warmed and slowly injected; these are factors of importance in relation to toxicity. As shown in Table II the highest tolerated dose of ethylhydrocupreine hydrochloride for guinea pigs by the intrapleural route is between 0.2 and 0.3 cc. of a 1 : 100 solution per 100 gin. of weight, which is equivalent to 2 to 3 cc. or 0.02 to 0.03 gin. of the drug per kilo of body weight. In experiments on acute pleuritis 0.5 to 1 cc. of a 1:500 solution was injected into each pleural cavity of guinea pigs weighing from 350 to 500 gin. These amounts were two and a half to five times less than the toxic doses and produced no gross or histological evidences of irritation of the pleura as determined by necropsies and histological studies at varying intervals after the intrapleural injections (Fig. 1) .
The slow injection of as much as 15 cc. per kilo of weight of a warm 1 : 500 solution of ethylhydrocupreine into the fight pleural cavity of a normal dog produces no immediate symptoms, except possibly a few short coughs; this dose has produced no discernible evidences of toxicity. When examined at necropsy 24 to 72 hours after injection a small amount of fluid is found in the pleural cavity accompanied by slight hyperemic changes in the lung but no other gross changes. Histological examination usually reveals hyperemia of the lung with slight hyperemia and leucocytic infiltration of the pleura (Fig. 2) . This amount of solution introduces as much as 0.030 gin. of the drug, corresponding to 900 cc., or 1.8 gin., per 60 kilos of weight and representing an amount near the highest tolerated dose.
In as far as volume of fluid injected into a pleural cavity is concerned, it would appear that guinea pigs and dogs show no immediate effects, except a few short coughs, or remote effects from the slow injection of as much as 5 to 10 cc. of warm sterile water or saline solution per kilo of weight; these amounts correspond to 300 to 600 cc. per 60 kilos, or the weight of a young adult person.
Experimental Pneumococcus Pleuritis.
Experiments were conducted with a Type I pneumococcus from the sputum of a case of croupous pneumonia of such virulence that 0.000001 cc. of a 24 hour dextrose blood broth culture was usually fatal for a white mouse about 36 hours after intraperitoneal injection.
For the purpose of producing experimental pleuritis, guinea pigs and dogs were chosen because of their higher natural immunity to the pneumococcus. Rabbits were liable to succumb with pneumococcus bacteremia after the intrapleural injection of amounts of pneumococcus culture too small for the production of well defined and extensive suppurative pleuritis. The majority of the experiments were conducted with guinea pigs.
Pleuritis in Guinea Pigs.--The intrapleural injection of guinea pigs with 0.5 cc. of 24 hour dextrose broth cultures of this strain usually killed in about 50 hours with extensive suppurative changes in both pleural sacs and the pericardium (Table III) . The injections were Necropsy not performed.
* + indicates pneumococci in films or cultures of blood or both; O, not done.
made with aseptic technique in the anterior axiUary line on the right side in the neighborhood of the sixth or seventh interspace, all injections being slowly given. Necropsies usually disclosed pneumococci in the heart's blood and extensive suppurative changes in the pleurae which were most marked on the right side but also involved the pleura on the left side and the external portions of the pericardium (Fig. 3) . Each pleural sac usually showed the presence of a plastic exudate of a greenish yellow color; films showed large numbers of polymorphonuclear pus cells and very large numbers of extracellular diplococci (Fig. 4) . Sections of the visceral and parietal portions of the pleura showed the histological changes of acute suppurative pleuritis, with very large numbers of polymorphonuclear leucocytes and fibrin deposits (Figs. 5 to 9). As a rule, sections of the visceral portions of the pleura showed more extensive changes than sections of the parietal portions. .Animals which survived for 5 days or were permitted to live for longer periods of time showed evidences of beginning organization of the inflammatory exudate (Fig. 7) or well marked fibrous tissue thickening of the visceral and parietal layers of the pleura, particularly of the former (Fig. 10) .
Generally the lungs on both sides showed inflammatory changes. At necropsy portions were usually dark red in color and failed to collapse. Sections of these areas showed intense hyperemia and serous exudation (Figs. 11 and 12) ; occasionally the alveoll contained numerous polymorphonuclear leucocytes and alveolar epithelium. These changes were most marked just beneath the visceral pleura and in the areas of both lungs which showed the maximum macroscopic changes. Not infrequently the pleuritis was most severe over the anterior portions of both lungs and pericardium and at the bases of the lungs in proximity to the diaphragm.
Controls injected intrapleurally with relatively large amounts (up to 20 cc. per kilo) of sterile 0.1 per cent dextrose blood broth lived indefinitely. Necropsies performed at intervals never showed suppurative changes; at most small amounts of blood-stained serous fluid were found on the injected side after 24 hours. Animals necropsied several days after injection showed normal sacs, except occasionally for a few fine adhesions between the visceral and parietal portions of the pleura in the immediate neighborhood of the sites of injection. Since the broth produced at most a very slight localized pleuritis, we used 24 hour broth cultures of the pneumococcus instead of cocci grown on solid media or obtained by centrifugation of broth cultures and suspension in saline solution. The slight pyogenic activity of the broth alone was considered an aid in the production of a severe form of suppurative pleuritis.
Pleuritis in Dogs.--With dogs weighing about 5 kilos acute pleuritis terminating fatally in about 3 days was produced by injecting 15 cc. of a 24 hour broth culture reinforced by washing into the broth the cocci from ten slants of 24 hour growths on blood agar in tubes of the usual size. Within 24 hours the animals were sick with increased rectal temperatures and leucocytosis. Necropsies on or about the 3rd day after injection showed large amounts of thin bloody exudate (210 cc. in one instance) which deposited a heavy creamy layer of pus upon standing. Films of this exudate showed polymorphonuclear leucocytes, erythrocytes, and large numbers of extracellular pneumococci. Cultures of the blood from the heart usually showed the presence of pneumococci. The pleuritis was generally much milder than that observed in guinea pigs; the pleural surfaces were dull red and covered with flecks of fibrinous exudate but were generally free of the massive exudates developing among guinea pigs. Furthermore, there was usually no involvement of the pleura on the opposite side or of the pericardium, except the portion in direct relation with the pleura on the right side.
Sections of the pleura and lung showed acute pleuritis with well marked pulmonary congestion and edema (Fig. 11) and infiltration of the pleura with polymorphonuclear leucocytes.
Influence of Intrapleural Injections of Ethflhydrocupreine upon Pneumococcus Pleuritis.

Treatment with Single Doses of Ethylhydrocupreine Injected into the Right Pleural
Sac.--In these experiments guinea pigs weighing from 350 to 500 gm. were employed. Each animal was infected by injecting 1 cc. of a 24 hour dextrose broth culture into the right pleura] sac. The ethylhydrocupreine a was prepared in a 1:500 dilution in sterile saline solution and used in a dose of 1 cc. for guinea pigs of the weight given above. This dose is approximately 2.5 cc. of the solution, or 0.005 gm. of the drug, per kilo of weight. The ethylhydrocupreine was warmed to 37°C. and slowly injected once into the right pleural sac immediately after inoculation and at intervals varying from 4 to 48 hours after infection. Controls with culture alone and drug alone were included in each experiment. Necropsies were conducted aseptically for the purpose of securing films and cultures of the heart's blood and exudates; sections of the visceral and parietal pleura~ and lungs of each animal were prepared.
P N F . U~O C O C C U S P L E U R I T I S
In the first experiments, in which ethylhydrocupreine was injected into the right pleural sac only, there was a slight influence upon the infection as determined b y the duration of life of the experimental animals. All animals died and usually showed acute suppurative pleuritis on both sides, which involved the pericardium and resembled t h a t of the untreated controls. The results of one of the experiments are shown in Table IV . Lived about 48 hrs.; acute suppurative bilateral pleuritis and pericarditis.
Lived.
* This is a dose equivalent to about 2.5 cc. per kilo. t Animals infected by injecting 1 cc. of a 24 hour broth culture into the right pleural sac.
All animals except the drug control showed pneumococci in the heart's blood and in the pleural exudates.
T r e a t m e n t w i t h S i n g l e Doses of E t h y l h y d r o c u p r e i n e Iniected into
Both P l e u r a l S a c s . --O n account of the development of pleuritis on the left side and of pericarditis following the injection of pneumococci into the right pleural sac, subsequent experiments with guinea pigs were performed in which one dose of 1 cc. of 1:500 ethylhydrocupreine was injected into each pleural sac immediately after infection and at intervals of 4 to 48 hours after infection. Controls with the culture alone and drug alone were included in each experiment.
T h e results of two experiments are shown in Tables V and VI. In nearly all instances the severity and extent of the local inflammatory Lived. " 48 hrs.; acute bilateral suppurative pleuritis and pericarditis.
" about 49 hrs.; § acute bilateral suppurative pleuritis and pericarditls, "
* This is a dose equivalent to about 2.5 cc. per kilo in each sac. t Animals infected by injecting 1 cc. of a 24 hour broth culture into the right pleural sac.
All animals necropsied showed pneumococci in the heart's blood and in the pleural exudates.
§ The animal was dying when injected with optochin; it died within 1 hour after injection. changes in the pleurae and pericardium and the duration of life of the animals were greatly influenced by the drug when the latter was administered within 24 hours after infection (Figs. 13 and 14) . Untreated controls always showed extensive pleuritis and pericarditis at the end of 24 hours and usually succumbed within 48 hours (Fig. 3) . In practically all instances when drug immediately followed culture the animals showed no signs of illness. Some were necropsied at intervals for histological study and showed no pneumococci in the heart or pleural sacs and no gross evidences of infection (Fig. 15) although sections of the visceral pleura sometimes showed slight degrees of leucocytic infiltration.
When the drug was administered 2 to 24 hours after injection the results were more irregular; that is, sometimes an a~imal that received the drug 24 hours after infection lived longer and showed less inflammatory reaction than animals that received the drug 2 to 4 hours after infection. In the majority of animals, however, the drug appeared to modify the degree and extent of pleuritis and pericarditis, unless treatment was delayed too long; i.e., if 48 hours were allowed to elapse between the time of intrapleurai injection of 1 cc. of the culture and the injection of 1 cc. of 1:500 ethylhydrocupreine hydrochloride into each pleural sac. When treatment was delayed for 48 hours the guinea pigs were usually very sick and not infrequently died within a few minutes after the intrapleural injections of the drug,
Treatment with Multiple Doses of Ethylhydrocupreine Injected into
Both Pleural Sacs.--Additional experiments were conducted in which daily injections of 0.5 ce. of culture were given into the right pleural sac of guinea pigs. Treatment began 4 hours after the second injection of culture and was repeated daily 4 hours after each injection of culture; it consisted in the injection of 0.5 cc. of 1:500 ethylhydrocupreine into each pleural sac. The object of these experiments was to produce a milder pleuritis permitt2ng longer duration of life. The fact that the first treatment was delayed 24 hours allowed the development of acute pleuritis which was generally confined to the right side. The conditions occurring in pneumococcus pleuritis in man were more nearly approached by administering the drug 4 hours after the culture.
The results of one experiment are shown in Table VII . Untreated controls usually died within 4 or 5 days, while controls that received drug alone survived after multiple injections.
The results were usually irregular but practically always showed a distinct curative influence of the drug. Animals either survived for several days after the death of untreated controls or lived until killed for the purpose of making gross and histological studies of the pleurae. 
Effect of Ethylhydrocupreine upon PleurStis in Guinea Pigs.
0.5 co. of culture injected into right pleural sac. 24 hours later 0.5 co. of culture injected into right pleural sac and daily thereafter. 4 hours after second injection of cocci, 0.5 co. of 1:500 ethylhydrocupreine injected into both sacs, a dose equivalent to about 2.5 cc. per kilo. Injections repeated 4 hours after each injection of cocci. Similar results were observed with dogs weighing about 5 kilos. These animals were infected by injecting into the right pleural cavity 15 cc. of a 24 hour broth culture reinforced by the cocci removed from ten blood agar slant cultures. Treatment was begun 24 hours after infection by injecting 15 cc. of a warm 1:500 solution of ethylhydrocupreine into the right pleural cavity and was repeated daily until four to seven doses had been given.
In an experiment of this kind the untreated control animal died 72 hours after infection with pleuritis of the right side and acute hyperemia and serous exudation of the right lung (Fig. 11) ; pneumococci were recovered by culture from the heart's blood and pleural exudate. The left lung and pleura were not involved.
The treated animal received six injections of ethylhydrocupreine and survived. 24 hours after infection and just before the first treatment was begun, the animal appeared sick and the leucocytes had increased from 11,600 to 17,400 per c.mm. of blood. 24 hours after the first treatment the leucocytes were 17,000 per c.mm. and gradually fell each day until 9,400 were reached on the 6th day. On this day the rectal temperature was 38°C. and treatment ceased. This animal was in normal clin~cal condition when necropsied; the lungs and pleura on both sides were normal, there were no exudates, and cultures of the heart's blood and contents of the pleura] sacs were sterile.
Treatment with Single Doses of Ethylhydrocupreine, Sodium Oleate, and Boric Acid Injected into Both Pleural Sacs.--Since Lamar (6) found that in the presence of boric acid, which overcomes the inhibitory influence of proteins, sodium oleate in 0.5 to 1 per cent solution is destructive for pneumococci and increases their susceptibility to the destructive influence of antipneumococcus serum, we have experimented with a mixture prepared of equal parts of 1:100 ethylhydrocupreine, 0.5 per cent sodium oleate, and 5 per cent boric acid. 0.5 cc. of this mixture was injected into each pleural sac; 1 cc. or more of the mixture injected into each sac proved toxic.
Eject upon Pneumococcus Pleuritis in Guinea Pigs
The results of an experiment are shown in Table VIII . Mixtures of sodium oleate and boric acid alone had little or no influence, but with the addition of ethylhydrocupreine the results were frequently very successful and decisive, animals surviving even when infected 24 hours before treatment was begun.
Treatment with Single Doses of Ox Bile Injected into Both Pleural
S a c s . m S i n c e ox bile causes lysis and destruction of pneumococci, experiments were undertaken 8 with injections of fresh sterile bile into both pleural sacs of guinea pigs at varying intervals after infection. Preliminary experiments showed that injections of 0.5 to 2 cc. of undiluted bile into each pleural cavity of guinea pigs weighing from 350 Result.
Lived 48 hrs.;$ bilateral pleutitls with extensive serous effusion.
" 4 days; no eradate; adhesions on right side. cc 48 hrs.;~ severe bilateral suppurative pleurltis and peficarditis.
* This is a dose equivalent to about 0.5 cc. per kilo. t Animals were infected by injecting 1 cc. of a 24 hour broth culture into the right pleural sac. Pneumococci in heart's blood and serous exudates.
a These experiments were undertaken at the suggestion of Dr. Allen J. Smith.
to 400 gin. were toxic, the animals dying at once or surviving less than 24 hours. In these experiments undiluted bile in a dose of 0.2 cc. was injected into each pleural cavity; the controls survived this amount and showed no toxic effects. The results of one experiment are shown in Table IX . Occasionally a treated animal survived longer than the untreated controls. Even when treated animals succumbed, the macroscopic lesions appeared less extensive and the exudates more serous and less purulent in character.
The experiments were interrupted at this point before treatment with mixtures of bile and ethylhydrocupreine could be tried. Bile alone appeared to exert some beneficial influence but our experiments in this direction have not been sufficiently numerous to warrant further statements.
DISCUSSION.
Chemotherapy in Infections of the Serous Cavities.
Undoubtedly ethylhydrocupreine hydrochloride has been proved by numerous investigators to show an extremely high and selective pneumococcidal activity in vitro, even in the presence of proteins, as in menstrua of serum and transudates. These investigations have also disclosed a certain degree of protective power of the base in oll when administered subcutaneously, or the soluble hydrochloride salt when administered intraperitoneally in mice infected with lethal amounts of pneumococcus culture.
Unfortunately, the drug has proved too toxic when given by mouth or by intramuscular injection in the treatment of lobar pneumonia in man, to permit the administration of sufficiently large amounts to influence materially the severity and mortality of the disease. The transient toxic effects observed have been such symptoms as tinnitus, deafness, amblyopia, or retinitis. The retinitis, or amanrosis, may, however, result in more or less permanent impairment of vision.
Moore and Chesney (7) have shown, however, that when 0.024 gin. of ethylhydrocupreine hydrochloHde per kilo of body weight, or about 1.7 gm. per 70 kilos, are adrnini.~tered daily by mouth and when the intervals between doses are not longer than 3 hours, a specific pneumococcidal property may be imparted to the blood which is maintained more or less constantly for several days.
In the treatment of pneumococcus meningitis and pleuritis it would appear that sufficient amounts of the drug may be injected intrathecally or intrapleurally to exert considerable pneumococcidal activity without irritating these membranes or causing toxic effects. When the drug is administered by mouth, intramuscularly, or intravenously, it is so highly diluted in the blood that enough cannot be administered to raise the pneumococcidal activity of the blood sufficiently for pronounced curative effects without danger of toxicity, but in the subarachnoid and pleural sacs dilution is by spinal fluid or exudate alone and is much less than in the blood.
The experiments by Kolmer and Idzumi in the treatment of experimental pneumococcus meningitis with ethylhydrocupreine showed that in mixtures of equal parts of purulent spinal fluid and 1:1,000 to 1:2,000 solutions of ethylhydrocupreine complete destruction of very large numbers of virulent pneumococci occurred within I hour at 37°C. The intrathecal injection of 0.5 cc. of 1:500 and 1:1,000 solutions per kilo of body weight, when administered not later than 4 to 6 hours after the injection of culture, had a distinct beneficial effect on the course of experimental meningitis in rabbits produced by Type I pneumococci. The drug was probably diluted in the subarachnoid space by 1 or 2 cc. of spinal fluid per kilo, giving final dilutions of 1:2,000 to 1:5,000; these dilutions of drug, however, apparently showed some pneumococcidal activity even in the presence of inflammatory exudates, and were found to have no irritative effects for the meninges. Furthermore, since the amount of drug injected at one time was 0.5 cc. of a 1:500 dilution per kilo of weight, or 0.001 gin., it was less than the toxic dose by intrathecal injection; this permitted the administration of multiple doses without toxic effects.
Similar but more decisive results have been observed in the present experiments. Since pleural pus is ordinarily much richer in pus cells it has required stronger solutions of ethylhydrocupreine to effect complete destruction of large numbers of pneumococci; in our experiments equal parts of pus and 1:1,000 solutions of ethylhydrocupreine kept at 37°C. are not completely sterilized in less than ½ to 1 hour.
Guinea pigs and dogs, however, show no ill effects from the intrapleural injection of 1 cc. of 1:500 ethylhydrocupreine per kilo. The toxic dose for guinea pigs appears to be approximately 2 cc. of a 1 : 100 solution per kilo, or 0.02 gm. of drug, so that the doses ordinarily employed in our experiments (1 cc. of a 1:500 solution for guinea pigs 350 to 500 gm. in weight in one or both pleural sacs) were at least two and one-half to five times less than the toxic doses.
The experimental lesions in guinea pigs were very severe, consisting of acute suppurative pleuritis which involved both pleurae and the external portions of the pericardium. The intrapleural administration of ethylhydrocupreine in a dose corresponding to about 2 cc. of a 1:500 dilution per kilo of weight in each cavity, a total of 0.008 gin. of drug, had a marked curative influence in the majority of instances unless treatment was delayed longer than 24 hours. Such a delay permitted the development of severe bilateral pleuritis, pericarditis, and pneumococcus bacteremia. Multiple injections of 1 cc. of a 1:500 solution per kilo into each pleural cavity had an even more pronounced effect upon less severe infections.
These results indicate the possibility of chemical sterilization of infected serous cavities with drugs showing a marked and selective bactericidal activity for the infecting bacterium in the presence of pus, as optochin or ethylhydrocupreine hydrochloride for the pneumococcus, even though sufficient amounts of the drug cannot be administered by mouth, intramuscularly, or intravenously to influence a localized inflammatory process. It is highly probable that some of the drug injected into the cavity is absorbed into the blood, where it exerts some restraining influence upon the multiplication of bacteria.
1. Solutions of ethylhydrocupreine (optochin) hydrochloride show a pronounced bactericidal activity for pneumococci in pleural pus.
2. The highest tolerated dose of ethylhydrocupreine hydrochloride for guinea pigs by intrapleural injection is about 0.2 to 0.3 cc. of a 1:100 solution per 100 gin. of weight, corresponding to 2 to 3 cc. of solution or 0.02 to 0.03 gin. of the drug per kilo of weight.
3. The injection of 1 cc. of a 1:500 solution of ethylhydrocupreine hydrochloride into each pleural cavity of a guinea pig weighing from 350 to 500 gin. produces no evidences of toxicity or irritation of the pleura.
4. The injection of 1 cc. of a 24 hour dextrose blood broth culture of virulent Type I pneumococci into the right pleural cavity of guinea pigs produces acute suppurative pleuritis on both sides associated with suppurative pericarditis, which generally terminates fatally within 72 hours with pneumococcus bacteremia.
5. The injection of 1 cc. of 1:500 solutions of ethylhydrocupreine hydrochloride into each pleural cavity of guinea pigs at varying intervals up to 24 hours after pleural infection has usually shown a marked curative influence. Similar results were observed with dogs.
6. The intrapleural injection of mixtures of ethylhydrocupreine, sodium oleate, and boric acid (Lamar) has also shown a decided curative effect in acute suppurative pneumococcus pleuritis of guinea pigs.
7. These and similar experiments on pneumococcus meningitis suggest that in chemotherapeutic investigations certain drugs may be injected into serous cavities in amounts exerting distinct bactericidal activity in ~ivo without producing local irritation or general toxic effects.
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